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Abstract 
Nowadays, there are researchers who spend time and energy in writing their own articles then, by accident, they find out or 
discover that the ideas that they have been working on had already been published by somebody else. Other researchers reapply 
for already published ideas, by changing information or data type. However, they keep the same approach, they believe that 
changing all the original article's words by their synonyms will prevent them from being detected by automated plagiarism 
detection programs. In this paper we propose an ontology of scientific research, and an approach for populating it from websites 
of scientific publishers, to get a knowledge base for all disciplines, and keep it updated. The implementation of this project will 
help facilitate scientific research, plagiarism detection and automatic generation of a review article in a specific discipline by 
providing a system that automatically answers questions asked by researchers. 
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1. Introduction 
The number of scientific papers is rapidly increasing. Therefore, it becomes very difficult to search those concerning 
a field of study related to another subdiscipline by applying a particular method 1. When we often type keywords 
that define our research in academic search engines we find thousands of papers then we download only those  
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appearing on the first page, after losing a lot of time reading them, we find that they are not exactly the good ones 
we wanted to read even if they contain all the keywords we were searching for and have titles that seem to be useful 
for our research. Sometimes, we find that the described or proposed method in a paper has already been done in 
another work and the authors have only changed the settings, materials or environment and obtained another results, 
but unfortunately that's not what we want to know. 
Starting from these remarks, we aim to present in this paper a tool that helps researchers. 
To conceive such a tool, we need an ontology2 that can be defined as a representation of knowledge by a 
hierarchically structured set of concepts. In addition, we have to develop methods and tools that will keep every 
scientific research area in the knowledge base up to date from websites of scientific publishers. Research platforms 
provided by scientific publishers offer the titles of journals and papers, abstracts, keywords, references, names and 
affiliations of authors. Therefore, it's enough to add semantic annotations and build a knowledge base. This paper is 
organized as follows: Section 2 introduces the related work, section 3 describes our approach to populate the 
ontology while Section 4 presents the results. Finally, the conclusion is drawn in section 5. 
 
2. Related work 
The profiling of background knowledge is essential in scholar’s recommender systems, Amini, B et al.1 integrated 
multiple domain taxonomies to build a reference ontology for profiling scholars’ background knowledge. 
  SYNAT system ontology covers concepts related to scientific community and its activities, Wróblewska, A et al.2 
presented this system, they used design patterns to model the scientific community, they used 472 classes and 296 
properties verified using HermiT reasoner.  
  An ontology called Science is proposed by Kulicki, P et al.3, their ontology is designed for representing scientific 
laws appropriate for agricultural and food science, they showed how the results of scientific research can be 
represented in their ontology, and how to obtain new knowledge by connecting laws from articles and ontology. 
 Soldatova, L.N et al.4 proposed an ontology of scientific experiments, their ontology links the SUMO (the 
Suggested Upper Merged Ontology) with subject-specific ontologies of experiments (design, methodology and 
results representation). 
 A requirements engineering paper classification and evaluation criteria, proposed by Wieringa, R et al.5, we were 
inspired by their representation of activities in the engineering cycle; we used these activities as concepts in our 
ontology. 
 Information retrieval is important work for university scientific research management, and the Semantic Web is a 
scheme to extend the current Web from documents linked to each other, Zhai, J et al.6 proposed a semantic 
information retrieval based on rdf and fuzzy ontology for university scientific research management. 
 De Almeida Biolchini, J.C et al.7 proposed the scientific research ontology to support systematic review in software 
engineering. We were inspired by their representations of taxonymic relationships between scientific domains. 
 De Ribaupierre, H et al.8 presented an indexing model which includes the decomposition of scientific papers into 
fragments (definition, hypothesis,method, result, etc.), this division should allow scientists to make queries more 
precise. 
 Traditional information retrieval systems do not take into account the context, Hernandez, N et al.9 used an 
ontology in order to model the main aspects of context. 
But to our knowledge, there is no article that discusses the idea of our paper.  
 
3. Methods  
The ontology: 
 
The figure 1 shows a part of the class hierarchy. 
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Fig 1. A part of the class hierarchy 
 
 
The disciplines    (See Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
Fig 2. Individuals of the Discipline class in our ontology 
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The citations: We added the fifteen citation types enumerated by Melvin Weinstock10, (see Figure 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 3. Citation types 
 
Our approach to populate the ontology:     
 
We used Jsoup11, a Java library for extracting and manipulating web data, we tested 50000 links between 
link.springer.com/journal/1 and link.springer.com/journal/50000  
 (see Table 1) 
 
Table 1. Result of the function that tests links 
From 
To 
 
Number of 
valid links 
http://link.springer.com/journal/1 http://link.springer.com/journal/1000 372 
http://link.springer.com/journal/1001  http://link.springer.com/journal/10000 0 
http://link.springer.com/journal/10001  http://link.springer.com/journal/11000 645 
http://link.springer.com/journal/11001 http://link.springer.com/journal/12000 661 
http://link.springer.com/journal/12001 http://link.springer.com/journal/13000 545 
http://link.springer.com/journal/13001 http://link.springer.com/journal/14000 354 
http://link.springer.com/journal/14001 http://link.springer.com/journal/15000 0 
http://link.springer.com/journal/15001 http://link.springer.com/journal/16000 16 
http://link.springer.com/journal/16001 http://link.springer.com/journal/17000 2 
http://link.springer.com/journal/17001 http://link.springer.com/journal/35000 0 
http://link.springer.com/journal/35001  http://link.springer.com/journal/36000 15 
http://link.springer.com/journal/36001  http://link.springer.com/journal/38000 0 
http://link.springer.com/journal/38001  http://link.springer.com/journal/39000 4 
http://link.springer.com/journal/39001  http://link.springer.com/journal/40000 0 
http://link.springer.com/journal/40001 http://link.springer.com/journal/41000 371 
http://link.springer.com/journal/41001 http://link.springer.com/journal/50000 0 
Total : 2981   
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We found 2981 journals, while in the Springer website they said that they have more than 2900 journals. Therefore, 
our algorithm has succeeded to find the whole set of journals published by Springer, (January 2015). 
 
 If we find a valid link of a journal, we store its title in a text file, respecting the structure of the ontology owl file 
generated by the Protégé platform, and we store titles of its latest articles that appear in the first page of the link. 
Most often they are 3 articles in the latest articles section, for each article we store the names of authors. 
 Manually, we add the content of the resulting file in the ontology file. 
 
 
4. Results  
The figure 4 shows some individuals of the Journal class. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 4. Some individuals of the Journal class 
 
 
 
 
The figure 5 shows the numbers of individuals. 
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Fig 5. Numbers of individuals 
 
 
The figure 6 shows a concept-based search, it returns the articles linked to machine learning algorithms. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 6. A concept-based search 
 
The figure 7 shows the list of natural languages, which are never applied in machine learning articles (in our 
knowledge base). 
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Fig 7. Natural languages, which are never applied in machine learning articles (in our knowledge base) 
 
 
5. Conclusion 
 
In this paper we proposed the core of a support platform to accelerate the tasks of researchers, especially PhD 
students, by answering complex queries that require a lot of time and manual work if we use classical search 
engines.  
We can distinguish three utility levels in this project: 
Level 1: Supporting young researchers by direct answers on the state of the art in their fields of research. 
Level 2: Semantic detection of plagiarism and automatic generation of a review article in a specific discipline. 
Level 3: An essential intermediate platform between the researcher and the Web. 
 As a first stage we proposed an ontology and we developed an approach for populating it from websites of 
scientific publishers. We wrote this paper to show the first results, which encourage us to continue this project. The 
next step in this research will be the classification of scientific papers based on their abstracts and reference lists. 
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